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Abstract:
Pertinent literature is reviewed, aerial census data is summarized, harvest
data from recent years is evaluated, hunter distributions are determined and
weather records are tabulated for the purpose of selecting hunting season dates
that would offer the greatest opportunity to a majority of Illinois hunters.
Approximately 50 percent of the hunters are located in the northern 1/3 of the
state and 75 percent of the hunters are in the northern 2/3 of Illinois. On
the average freezing weather will restrict habitat and adversely affect over
72 percent of Illinois hunters by December llth. Peak waterfowl populations
generally come in late November but differing vulnerabilities of species and age
groups indicate that optimum harvest periods are prior to this date. Juvenile
mallards make up a high percentage of the early flights and are more vulnerable
to the gun than are adults. Teal, gadwall, widgeon and lesser scaup are more
vulnerable than mallards. The population peak for these species is in October
or early November. A Duck Harvest Potential Index is calculated and reveals
the optimum period for a 30 day core season to be November 1 to November 30th.
longer seasons should extend either way from this core but not to exceed December
10th.
INTRODUCTION
Each August the U. S. Bureau of Sport Fisheries and Wildlife, with recommen-
dations from the Mississippi Flyway Council establishes bag and possession limits,
shooting hours, season length and the time span in which seasons must come, termed
the season framework. The determination of season dates within this framework
presents a controversial decision for the Division of Wildlife Resources whose
objective is to offer the maximum hunting opportunity to the greatest number of
people at a time that will be most productive. Because of geographical features,
length of the state, differing weather conditions, various wetland habitats, and
field feeding conditions, along with the uneven distribution of the population, any
selection of season dates or split seasons will favor a certain portion of Illinois
while limiting opportunities and success another. Further compounding the issue
is the biological variance in the annual condition of populations of different species.
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The purpose of this report is to eval'tate the criteria for season date
selection and present recommendations for cptimum periods. Special emphasis
will be placed on point system hunting since it will be a likely option for
future years and it is preferred by hunters (Geis, 1971).
The most extensive and pertinent evaluation of season dates available in
the literature was completed in 1944 by Frank Bellrose of the Illinois Natural
History Survey. Portions of our report will be a re-evaluation of Bellrose's
work based on current data.
Appreciation is r'ue Dave Harper and Jake Loser without whom complete and
accurate harvest records, so necessary to this type of study, would not be
available. Ernie Lewis provided statistical assistance and reviewed the manu-
script. Our deep thanks go to Frank Bellrose for review of the manuscript and
his continuing encouragement and enthusiasm for all aspects of waterfowl en-
deavor.
MATERIALS AND METHODS
Data to determine hunter distribution and hunting opportunities came from
three sources. The Patuxent Wildlife Research Center of the Bureau of Sport
Fisheries and Wildlife provided the 1970 duck stamp sales by county in Illinois.
Public hunting area distribution was taken from A Waterfowl Hunters Guide to
Illinois (Arthur and Kennedy). A unique Illinois law requires anyone owning
or controlling lands for waterfowl hunting to obtain a license from the state,
These licenses provide the location, size, and hunter use on these private clubs.
Freeze-up data was taken from the U. S. Department of Commerce Weather
Records (1962-1971) from ten weather stations in Illinois (Moline, Chicago,
LaHarpe, Peoria, Griggsville, Springfield, Alton Dam, Hillsboro, Belleville and
Carlyle Lake). Freeze-up is defined as the date of the first hard freeze of
three days or longer when the daily mean temperature dropped below 32 F and
remains below freezing for a majority of the time thereafter. These dates are
not considered to be the absolute freeze-up date, but dates at which habitat
is constricted. Stimulated migrations and limited hunter participation is
restricted. This topic will be discussed in more detail in a later section.
Absolute freeze-up dates for a 46 year period were taken from More Game Birds
in America (Anonymous, 1936).
Hunter use and harvest data were taken from records of Illinois Department
of Conservation check stations at Woodford County, Batchtown, Stump Lake,
Calhoun Point, the Glades and Godar/Diamond Island.
Data for waterfowl migrations and concentrations are from weekly aerial
inventories conducted jointly by the Illinois Natural History Survey and the
Illinois Department of Conservation. Inventory areas were from the juncture of
the Illinois and Mississippi rivers to Spring Valley and Rock Island respectively.
To determine periods of greatest potential harvest, it was necessary to
utilize a technique developed by Bellrose (1944) which uses the relationship of
percent species composition in the duck population during the season to the percent
composition of the bag to yield a vulnerability quotient. The vulnerability
quotient for any species (or group of species with similar habits) provides a
relative ease of harvest compared to another species. The Bellrose data
covered five years, from 1938 through 1942. His vulnerability quotient came
from averaging the duck use days for five years and also averaging the duck
harvest from Illinois duck club records and then making one vulnerability cal-
culation. We felt it necessary to alter this procedure somewhat. The point
system creates a greater desirability by the hunter for certain low point species.
To what degree preference effects vulnerability calculations is unknown but
hunters .do show preference in their attempt to harvest various species under the
point system (Kimball, et al., 1970). Therefore our calculations of vulnerability
and preference were confined to the point system years of 1970, 1971, and 1972.
A vulnerability/preference quotient (V/PQ) was calculated for each year and
averaged for the three years (Table 1). It is realized that extreme cases on
limited data may adversely effect the averages. Inspection revealed that extremes
were limited to lesser scaup and this tended to be minor. The averaged V/PQ
tended to be slightly higher than Bellrose's method but lower than the three year
median.
The V/PQ was utilized to calculate the optimum hunting periods from average
populations termed Duck Harvest Potential (DHP) index. This was done by
multiplying species population for each six day period by the V/PQ for each
species group and summing the product, then reducing by 100,000 to produce a
usable figure.
RESULTS AND DISCUSSION
Evaluation of season dates is based on four major subject areas: the
hunter population; effects of weather, chronology of duck migration, and species
characteristic in relation to harvest.
Distribution of Hunters and Hunting Opportunities
From migratory waterfowl stamps we know our hunting population to be approx-
imately 80,000 hunters who hunt between six and eight times per season, which
indicates generally over 600,000 duck hunting trips per year in Illinois (Table 2).
A good indication of hunter distribution in Illinois is from these duck stamp
sales in each county (Fig. 1). Some problems with county sales records exist.
Many Chicago hunters purchase stamps at home but hunt elsewhere. Other hunters
purchase stamps only for the purpose of hunting Canada geese in southern Illinois.
Also some hunters purchase stamps near their hunting site rather than at home.
With these minor exceptions most hunters tend to make most of their hunting trips
within daily driving distance of their home.
A county dividing line just south of Peoria separating Hancock and Henderson
counties on the west side of the state and Kankakee and Iroquois counties on the
east appears to be the center line equally dividing Illinois' approximately 80,000
waterfowl hunters (Fig. 1). About 50 percent of the hunters occur in the
northern 1/3 of the state and almost 75 percent of the hunters are in the northern
2/3 of Illinois.
Of the 10 lateral tiers of counties in Figure 1 there are four tiers which
show disproportionate numbers of hunters. The second and third tiers from
the top respectively have 24 and 12 percent of the hunters and a center tier
containing Quincy and Springfield contains 11 percent. The extreme southern
tier of seven counties contains only three percent of the hunters. The remaining
six tiers are equally proportional with either eight or nine percent (Fig. 1).
Another indication of waterfowl hunting activity is the location of public
hunting areas (Fig. 2). These include state properties, Bureau of Sport Fisheries
and Wildlife areas, U. S. Corp of Engineers land, and U. S. Forest Service. The
greatest intensity of waterfowl hunting on public lands occurs in Calhoun and
Jersey counties. Bellrose (1954) has adequately commented on the value of waterfowl
refuges to hunting.
Perhaps the most valid indication of waterfowl hunting intensity is the
distribution of private clubs (Fig. 3). Here individuals have invested various
sums of money, often considerable, to lease, rent or purchase and develop areas
of valuable wetland habitat. The central and upper Illinois River Valley clearly
are the dominant area of private habitat.
The distribution of hunting pressure throughout the year'will be important
to our later decisions. Bellrose (1944), Dimmick and Klimstra (1964) and Kennedy
and Arthur (1973) found Illinois hunter activity to be greatest early in the
season, a lower peak during the Thanksgiving holiday followed by a gradual decline
to the end of the season. These investigations attributed part of the decline in
hunting pressure late in the season to inclement weather. Hunting pressure during
the point system years on the lower Mississippi River Management Areas show
agreement with these findings (Fig. 4).
Effects of Weather
In any deliberations concerning waterfowl seasons weather, particularly
freezing conditions, command an important place. Freeze-up dates were recognized
as early as 1936 in More Game Birds in America as one of the major determinants in
forming North, Central and Southern Zones as a basis for season dates (Fig. 5).
In Fig. 6 similar but somewhat earlier freeze lines are presented. Criteria for
determination of these lines were an extended hard freeze followed by continued
cold weather generally below freezing. In effect, there may be some thawing
periods after these dates but the effect on these conditions has been a severe
constriction of available wetland habitat. Freezing weather tends to produce
quick freezes on small, shallow, and wind protected water bodies desired by ducks
at this time of year. The opportunity to hunt is similarly restricted both by
reduction of available sites and a decline in enthusiasm brought about by a
severe blow to human comfort. In effect ducks, if not induced to migrate,
congregate in open water and establish regular field feeding patterns and only
the fortunate few hunters have access to such spots. The majority are left without
a place to hunt.
Generally the peak duck populations in the state occurs late in November
before the periods of hard freeze in northern Illinois (Fig. 7). Although many
mallards and blacks winter in Illinois, numbers decline sharply after December 15th
as shown in average duck populations in Figures 8 and 9.
Chronology of Duck Migrations
Average duck populations from the Illinois and Mississippi River aerial
census routes the most recent five year period, 1968 through 1972, are found
in Figures 8 and 9. These inventory routes cover a majority of Illinois' best
waterfowl habitat and includes the areas where approximately 50 percent of duck
hunting in the state takes place. The peak population date of all species is
found in Figure 7. Illinois possess the most complete evaluation of migrations
and duck populations that can be found (Bellrose, 1944, 1968, Bellrose and Chase
1950, Bellrose and Crompton 1970, Mississippi Flyway Council, Technical Section
1958).
The greatest number of ducks are in the state by November 25th with the bulk
of these being mallards. Diving ducks peak around the first week of November
and puddle ducks, other than mallards, peak about the 20th of October (Fig. 8
and 9). In the last 14 years the earliest peak population of total ducks
occurred on November 1st, and the latest peak was reached on December 7th and for
a number of years the peak occurs in late November or early December (Fig. 7).
The Harvest in Relation to Species Characteristics
Success ratios or number of ducks per hunter per day for the point system,
1970 through 1972 taken from five management area check stations in Calhoun and
Jersey counties indicates that hunting in late October or early November offers
the best success (Fig. 10). Examination of specific areas, Batchtown Waterfowl
Management Area in Calhoun County (Fig. 11) and Woodford County Conservation Area
(Fig. 12 and 13), shows the same pattern, better success early with declining
results in early December. Later season success would appear even lower except
that as hunting pressure declines only the dedicated, more skillful hunter
remains afield'thus tending to inflate later ratios. Note in Figures 11, 12 and
13 that there appears to be no correlation between hunter success and the number
of ducks on the areas.
A number of investigators provide a rational for. mallards being more vulnerable
early in the season with lower populations and less vulnerable later with higher
numbers. Hickey (1952a) supports this assumption indicating the highest period
of mallard band returns is in mid-November prior to population peaks. Bellrose
and Crompton (1970) found that the peak period of mallard band recoveries is from
November 8th through 15th. Bellrose, et al. (1961) demonstrate that juveniles
are twice as vulnerable as adults and that a higher percentage of the early flight
is made up of juveniles (Table 3). This is supported by the current data from
check stations on the lower Mississippi River Management Area (Table 4).
Another subtle and unmeasurable factor may be having an effect. Bellrose
and Crompton (1970) concluded that mallards stay on each traditional migration
areas about 28 days. This suggest considerable turnover in the population
through the fall. Therefore, the earlier birds have experienced less exposure
to hunting, have a greater percent of the juvenile contingent in tack while
later birds have been hardened to the gun with a high loss of juveniles. Both
6Bellrose and Chase (1950) and Hickey (1952a) identify November as the highest
period for mallard harvest with October being better than December.
Bellrose (1944) found that certain species are more vulnerable than others
ahd that immatures are more vulnerable than adults (Bellrose, et al., 1961).
Diving ducks and puddle ducks, other than mallards and blacks, reach the
population peaks in early November and mid-October. These species are more
vulnerable to the gun and have a greater preference due to their low point value
(Table 1). The Vulnerability/Preference Quotient calculated earlier are supported
by species compositiol of the bag from the Batchtown and Woodford County Areas
(Figs. 14 and 15). Enrlier season bags show a high percentage of species other
than the mallard. Although the numbers of birds are much lower their greater
vulnerability makes them an important contribution to the bag.
Wood ducks, known to be very vulnerable, also are a valuable contribution
to the bag early in the season (Table 5). A V/PQ could not be calculated for
this species because their habits make aerial inventory impossible. They are
also sensitive to gunning pressure and cool weather. A combination of these
factors generally eliminate wood ducks from the harvest by mid-November.
As was mentioned in the methods section a Duck Harvest Potential Index
was calculated from V/PQ and average duck populations. The index, by date, is
found in Figures 8 and 9. In Figure 8, a peak index value of 26.58 was calculated
for early November. The DHP Index follows the diving duck population very closely.
Since the diving ducks are primarily concentrated on the Keokuk Pool, are
relatively inaccessable and experience a low harvest, these were removed from a
second calculation of DHP (Fig. 9). The DHP in Figure 9 is adjusted to include
the wood duck harvest potential from Table 5.
CONCLUSIONS AND RECOMMENDATIONS
It is reasonable to assume that within the immediate future hunting seasons
will be based on species management, either a type of point system or a bag
with fixed limits on various species. Therefore any season determination must
depend, to a degree, on the population condition of various species. A later
season will tend to shift pressure on to mallards while an earlier season will
result in larger kills of other species. In recent years the intent of regulations
has been to encourage harvest on species other than the mallard, particularly
blue-wing teal, pintail, gadwall, widgeon and lesser scaup. For purposes of this
report we will assume this trend to continue.
Hunting season should be established using the Mason County as the population
center of hunters and that optimum seasons for this area would benefit the
greatest number of people.
Based on freeze-up data, it is concluded that any period after December 10th
severely limits the opportunity to hunt in the northern half of Illinois. The
number of days lost to freeze-up in northern Illinois represents a predictable
loss of opportunity that exceeds the gain which would result in southern Illinois
7from a later season.
The period from October 17th through December 15th is approximately equal
in potential for duck harvest as indicated by the DHP (Fig. 9) (Table 6). This
is further supported by the average daily kill per hunter on the Duck Island Club
from 1914 through 1936.
Table 6 delineates the optimum 30 day period, considering freeze data, to
be November 1st through November 30th. This period will serve as a season core
from which longer seasons can be constructed. Success figures from the old Duck
Island records support a slightly early period.
Based on the data presented here, our recommendations for season dates
under the point system or similar species oriented fixed bag limits are found
in Table 8. These dates do not differ greatly from those recommended by Bellrose
in 1944.
For the full effect of optimum season dates, openings may need to be set
for weekdays rather than the traditional weekend. Fitting optimum dates to an
existing calendar may require shifts of several days which can result in loss
of opportunity or shifts in hunting pressure and success.
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Table 2. Number of Illinois waterfowl hunters from duck
stamp sales, average trips per season and total hunter days
1970 through 1972.
Duck Days Total
Stamp Per Adult Hunter
Year Sales Hunter Days
1970 83,982 7.50 667,000
1971 82,706 6.63 578,500
1972* 78,970* 7.58 633,100
*Data for 1972 incomplete and subject to change.
(Taken from Carney, et al. 1973 and 1972)
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Table 3. Seasonal change in comparative vulnerability
(to hunting) of adult and juvenile mallard drakes banded
at the Chautauqua National Wildlife Refuge, near Havana,
Illinois, in 1940, 1942, 1943, and 1952.*
Ratio of Adult
to Juvenile
VulnerabilityWeek
Oct. 4-10
Oct. 11-17
Oct. 18-24
Oct. 25-31
Nov. 1-7
Nov. 8-14
Nov. 15-21
Nov. 22-28
Nov. 29-Dec.
Dec. 6-12
Dec. 13-19
Dec. 20-26
Dec. 27-Jan 2
Jan 3-9
Jan 10-1
Jan. 17-23
Average
1:6.55
1::4.17
1:4.82
1:3.55
1:2.19
1:2.31
1:2.26
1:1.68
1: 1.92
1:1.09
1:1.57
1:0.70
1:1.52
1:1.67
.. .......
1:1.86
* From Bellrose, et al. 1961
_ ~ __L D~_ ______ __~_~_ ____-____
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Table 4. A progression of vulnerability/preference
quotient for mallards and blacks from mid-October through
mid-December for 1970 through 1972 (Data from the lower
Mississippi River Management Areas).
Period 1970 1971 1972 Average
Oct. 17-18 4.33 ---- ---- 4.33
Oct. 19-25 1.83 .52 ---- 1.18
Oct. 26-Nov. 1 1.71 .98 .56 1.08
Nov. 2-8 1.39 2.72 .76 1.62
Nov. 9-15 1.44 .86 .77 1.02
Nov. 16-22 1.15 .99 .72 .95
Nov. 23-29 .94 .99 .77 .90
Nov. 30-Dec. 6 .98 .84 .89 .90
Dec. 7-10 .98 .93 .84 .92
14
Table 5. The importance of wood ducks in the early season
bag from check stations at lower Mississippi River Management
Areas 1970 through 1972.
Period 1970 1971 1972 Average
Oct. 17-18 .20 ---a --. .20
Oct. 19-25 .14 .25 ---- .20
Oct. 26-Nov. 1 .06 .11 .14 .10
Nov. 2-8 .01 .02 .07 .03
Nov. 9-15 .02 .02 .04 .03
Nov. 16-22 T .01 .02 .01
Nov. 23-29 .01 .01 .01 .01
Nov. 30-Dec. 6 T .01 T T
Dec. 7-10 T .01 .01 .01
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Table 8. Optimum duck season dates for point
systems of various lengths derived from average
population data and the duck harvest potential
index.
Season
Length Dates
November 1
October 27
October 22
October 20
October 18
October 15
to
to
to
to
to
to
November 30
December 5
December 5
December 8
December 11
December 13
30
40
45
50
55
60
_ __ , _.__ , -___ , ___ .
____ -___-____-
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Figure 5. Date lines showing when the mean daily
temperature drops below 320 degrees F. (redrawn
from More Game Birdsi Ameria 1936). U cA
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Duck Harvest Potenrtial Index
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Duck Harvest Potential Index
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Figure 11. A comparison of average daily success
per hunter effort with duck population peaks forALA -ba-.i- A- A- 1071 "I t 1 ' .-1 A 10 71
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Figure 12. A comparison of average daily success per hunter effort with
duck population peaks for the Woodford County Area and vicinity for 1970-
and 1971.
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Figure 13. A comparison of average daily success per hunter effort with
duck population peaks for the Woodford County Area and vicinity for 1972.
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Figure 14. Composition of the bag from the Batchtown Area by weekly periods during the
1970, 1971 and 1972 waterfowl seasons; comparing mallards to all other species.
0
0
two
a .
0,
I
AL« *7 « 4
~PJ
*
*'
DIQ 1
I 2dA 3r 4t I th
-4V k A- . L %A 1t & 1a
